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Division of Consolidated Division of Consolidated 
Laboratory Services (DCLS)Laboratory Services (DCLS)

The State public health, environmental, agriculture The State public health, environmental, agriculture 
and consumer protection laboratory for Virginia.and consumer protection laboratory for Virginia.
Conduct nearly 4 million tests per year with over Conduct nearly 4 million tests per year with over 
600 different types of analyses.600 different types of analyses.
Provide service to approximately 26 state Provide service to approximately 26 state 
agenciesagencies
–– VDH, DEQ, VDACS, DEMVDH, DEQ, VDACS, DEM
–– Police & Fire Depart.s, Hazmat, City and County Water Police & Fire Depart.s, Hazmat, City and County Water 

SuppliersSuppliers
–– FDA, EPA, USDA, CDC FDA, EPA, USDA, CDC 

Mission is to protect the health of the citizens of  Mission is to protect the health of the citizens of  
th C lth f Vi i ith C lth f Vi i i



Core Functions of a Public Core Functions of a Public 
Health Laboratory Health Laboratory 

Emergency ResponseEmergency Response
Disease Prevention, Control and SurveillanceDisease Prevention, Control and Surveillance
Environmental Health and ProtectionEnvironmental Health and Protection
Food SafetyFood Safety
Public HealthPublic Health--Related ResearchRelated Research
Reference and Specialized TestingReference and Specialized Testing
training and Educationtraining and Education
Partnerships and CommunicationPartnerships and Communication
Laboratory Improvement and RegulationLaboratory Improvement and Regulation
Policy DevelopmentPolicy Development
Integrated Data ManagementIntegrated Data Management



Sample Collection and TransportSample Collection and Transport

Sample CollectionSample Collection
–– InstructionsInstructions
–– KitsKits
–– AfterAfter--Hour Consultation (Emergency Response Officer)Hour Consultation (Emergency Response Officer)

Sample Collection TrainingSample Collection Training
Security and Chain of CustodySecurity and Chain of Custody
Sample DeliverySample Delivery
–– Courier ServiceCourier Service
–– Special Courier  ( State Police, DEM teams, Forensics, Customer Special Courier  ( State Police, DEM teams, Forensics, Customer 

Agency)Agency)



Testing MethodsTesting Methods

Research and DevelopmentResearch and Development
–– Project ProposalsProject Proposals
–– Resource AllocationResource Allocation
–– Progress ReportingProgress Reporting

Quality AssuranceQuality Assurance
–– QA PlanQA Plan
–– QA CommitteeQA Committee
–– Method ValidationMethod Validation
–– Performance ValidationPerformance Validation
–– ProficiencyProficiency



Education and TrainingEducation and Training

Training OfficeTraining Office
NLTNNLTN
Customer SupportCustomer Support
–– Local Health DirectorsLocal Health Directors
–– Medical communityMedical community
–– Law EnforcementLaw Enforcement
–– Hazmat and FireHazmat and Fire
–– State Agencies (DEQ, VDH, VDACS)State Agencies (DEQ, VDH, VDACS)
–– General publicGeneral public



CommitteesCommittees

Regional Environmental Crimes Task ForceRegional Environmental Crimes Task Force
State Environmental Crimes Task ForceState Environmental Crimes Task Force
Bioterrorism Response and PreparednessBioterrorism Response and Preparedness
Food SafetyFood Safety
RichmondRichmond--metro Hazmat workgroupmetro Hazmat workgroup



SecuritySecurity

Personnel checksPersonnel checks
24 hour guard service24 hour guard service
Roaming safety/security patrolsRoaming safety/security patrols
Restricted building accessRestricted building access
Room restrictionsRoom restrictions
CamerasCameras
Secure sample/evidence storageSecure sample/evidence storage
COC proceduresCOC procedures



PartnershipsPartnerships
First RespondersFirst Responders
–– Fire, VDEM, Law Enforcement, National Guard, Fire, VDEM, Law Enforcement, National Guard, 

VDEQVDEQ
–– FBI, CDC, DOD, Secret Service, NCISFBI, CDC, DOD, Secret Service, NCIS
Attorney General and US District AttorneyAttorney General and US District Attorney
VDHVDH
–– Emergency Preparedness and Response TeamEmergency Preparedness and Response Team
–– RadRad Health, Toxic Chemicals, Drinking water, Health, Toxic Chemicals, Drinking water, 

Epi SupportEpi Support
–– State EpidemiologistState Epidemiologist
–– ToxicologistToxicologist



Partnerships (cont.)Partnerships (cont.)

AgricultureAgriculture
–– Food Safety, Veterinary ToxicologyFood Safety, Veterinary Toxicology
Hospitals Hospitals 
–– Performance Work, Poison ControlPerformance Work, Poison Control
Local Health DirectorsLocal Health Directors



Biological CapabilitiesBiological Capabilities

Molecular biologyMolecular biology
MicrobiologyMicrobiology
EntericsEnterics
–– ParasitologyParasitology, , EntericsEnterics
Vector borne virusesVector borne viruses
–– WNV, WNV, ArbovirusArbovirus
Biological Terrorism AgentsBiological Terrorism Agents
–– B. anthracis, F. tularensis,B. anthracis, F. tularensis, etc.etc.



Chemical CapabilitiesChemical Capabilities
Environmental Organic AnalysisEnvironmental Organic Analysis
–– Air, Water, Soil, VegetationAir, Water, Soil, Vegetation
Metal AnalysisMetal Analysis
–– Water, Soil, and UnknownWater, Soil, and Unknown
Inorganic Nonmetal AnalysisInorganic Nonmetal Analysis
–– pH, Ions, TSS, BOD, etc.pH, Ions, TSS, BOD, etc.
Chemical Warfare Agent AnalysisChemical Warfare Agent Analysis
–– Unknowns, Hazmat, Other legal samplesUnknowns, Hazmat, Other legal samples
–– Nerve agent, Mustards, Nerve agent, Mustards, LewisitesLewisites, CN, etc., CN, etc.



Other CapabilitiesOther Capabilities

Microscopy of UnknownsMicroscopy of Unknowns
Food AnalysisFood Analysis
–– Veterinary ToxicologyVeterinary Toxicology
–– Food AdulterationFood Adulteration
–– Consumer ComplaintsConsumer Complaints
–– ComplianceCompliance



ExamplesExamples

B. anthracisB. anthracis
Chemical spillsChemical spills
Tire fireTire fire
PoisoningPoisoning
Suspicious mailSuspicious mail
Heavy metal exposureHeavy metal exposure
Malicious use/misuse of chemicalsMalicious use/misuse of chemicals



Division of Consolidated Division of Consolidated 
Laboratory ServicesLaboratory Services

Bureau of Analytical ServicesBureau of Analytical Services

Food, Feed and Fertilizer

Microbial Reference

Newborn Screening

Inorganic Chemistry

Metals/ radiochemistry

Trace Organics

Virology/Immunology

Epidemiologic 
Support



CollaborationCollaboration
Local/State Local/State 
–– Law EnforcementLaw Enforcement
–– DEMDEM
–– AG’s OfficeAG’s Office
–– Environmental Environmental 

Crimes Task ForceCrimes Task Force
–– FBIFBI
–– Fire DepartmentsFire Departments
–– DEQDEQ
–– VDACSVDACS
–– VDHVDH
–– National GuardNational Guard

FederalFederal
–– CDCCDC
–– FBI FBI 
–– DOD DOD 
–– USAMRIIDUSAMRIID
–– DARPADARPA
–– USDAUSDA
–– FDAFDA
–– EPAEPA
–– DOJDOJ
–– AFIPAFIP

Bioterrorism



Federal ResponsibilitiesFederal Responsibilities

EnvironmentalEnvironmental
SamplesSamples

Air, Water, SoilAir, Water, Soil

EPA, FBIEPA, FBI

BiologicalBiological
SamplesSamples

Blood & UrineBlood & Urine

CDCCDC



BiomonitoringBiomonitoring
Assessment of exposure to toxic Assessment of exposure to toxic 
substances by measurement in substances by measurement in 
specimensspecimens
–– Blood (e.g. Lead Safe Virginia program)Blood (e.g. Lead Safe Virginia program)
–– SerumSerum
–– Urine (e.g. Urine (e.g. AlachlorAlachlor & & metolachlormetolachlor))
–– SalivaSaliva
–– TissueTissue



GC/MS/MS and LC/MS/MSGC/MS/MS and LC/MS/MS



The Purpose of The Purpose of 
Newborn ScreeningNewborn Screening

To support the Commonwealth’s To support the Commonwealth’s 
mandatemandate to provide statewide to provide statewide 
screening for every baby born in screening for every baby born in 
Virginia Virginia -- for the prevention of mental for the prevention of mental 
retardation and death.retardation and death.

To provide timely and accurate To provide timely and accurate 
screening for all Virginia babiesscreening for all Virginia babies -- that that 
will enable the rapid diagnosis and the will enable the rapid diagnosis and the 
swift initiation of treatment for any swift initiation of treatment for any 
affected infants.affected infants.

F $1 t $9 i dF $1 t $9 i d



PFGE Subtyping at DCLSPFGE Subtyping at DCLS
Routine:Routine:

Escherichia coliEscherichia coli O157:H7O157:H7
SalmonellaSalmonella (all serotypes)(all serotypes)
ListeriaListeria monocytogenesmonocytogenes
ShigellaShigella sonneisonnei

OutbreakOutbreak--related:related:
ClostridiumClostridium sppspp.. Staphylococcus Staphylococcus 

aureusaureus
Yersinia Yersinia sppspp.. LegionellaLegionella pneumophilapneumophila
EnterococcusEnterococcus faecalisfaecalis Campylobacter Campylobacter 



DNA FingerprintingDNA Fingerprinting





Electronic Communication forwarded to Electronic Communication forwarded to 
ALL PulseNet Participating LaboratoriesALL PulseNet Participating Laboratories



CaliciNetCaliciNet
Nucleotide Sequence AnalysisNucleotide Sequence Analysis

Raw Stool

RT-PCR

Automated
Sequencing
(subtyping)

Genetic Relatedness of
NLV Outbreak Strains
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RibotypingRibotyping
Identification and Identification and SerotypingSerotyping ToolTool

1          2         3         11          2         3         1
Pattern designationsPattern designations



Environmental Microbial Environmental Microbial 
Source Tracking Source Tracking 

Identify potential sources ofIdentify potential sources of
fecal contaminationfecal contamination
–– increase in animal populationincrease in animal population
–– nutrient loadingnutrient loading
–– intentional or unlawful intentional or unlawful 

dischargedischarge

LabLab--based Source Tracking  based Source Tracking  
–– culture isolation culture isolation 
–– DNA fingerprintingDNA fingerprinting



Common Arboviruses in the United States
California Serogroup

Eastern equine Western equine

St. Louis



Mosquito TestingMosquito Testing

Virus isolationVirus isolation
RTRT--PCRPCR



WNV Positive Mosquitoes USA WNV Positive Mosquitoes USA 
20022002



Detection of WNV Detection of WNV 
Avian TissueAvian Tissue

NecropsyNecropsy
Nucleic acid extractionNucleic acid extraction
RealReal--time PCRtime PCR
–– Rapid analysisRapid analysis
–– Closed systemClosed system
–– AmpliconAmplicon confirmationconfirmation

USGSUSGS



WNV Positive Horses USA 2002WNV Positive Horses USA 2002



WNV Positive Humans USA WNV Positive Humans USA 
20022002



SummarySummary
Coordination, communication, cooperation among Coordination, communication, cooperation among 
data sources: local, state and federal is essential data sources: local, state and federal is essential 
to success.to success.
Multiple data types, formats, sources, purposes, Multiple data types, formats, sources, purposes, 
uses.uses.
Tools for analysis of  data from multiple Tools for analysis of  data from multiple sources.sources.
Missions of the collecting organizations may not Missions of the collecting organizations may not 
be complimentary (may conflict!).be complimentary (may conflict!).
Security: facilities, personnel, systems access, Security: facilities, personnel, systems access, 
communications, chaincommunications, chain--ofof--custody records, audit custody records, audit 
trail.trail.


